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DETAILED ACTION 
Claim Rejections - 35 USC §103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 102 of this title, if 
the differences between the subject matter sought to be patented and the prior art are such that the subject matter as a whole would 
have been obvious at the time the invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-7 are rejected under 35 U.S.C. as being 103(a) as being unpatentable over 
Kwag et al., U. S. Patent 6232228 Bl(hereinafter Kwag). 

As to claim 1, referring to figs. 12-17, Kwag discloses in an embodiment a 
semiconductor processing method of cleaning a surface of a copper-containing material, 
comprising: forming the copper-containing material 232 over a semiconductor substrate 220; and 
exposing the surface of the copper-containing material to an acidic mixture comprising NO3" and 
F' (see col. 12, lines 7-27). But it does not disclose expressly the use of a mixture comprising CI" 
, NO3" and F. However, the missing limitation is well known in the art because Kwag also 
discloses the use of an etching composition including at least one oxidant, HNO3 among others, 
and at least an enhancer selected from HF, HC1 and others (See abstract). 

As to claim 2, Kwag discloses that the copper-containing material consists of elemental 
copper, the examiner interprets copper to be elemental copper because no impurity is indicated 
(see col. 11, lines 32-33 and col. 10, lines 54-57). 

As to claims 3-4, Kwag discloses in the case of acidic HNO3 , HC1, and HF mixture in 
deionized water, the mixture is an aqueous mixture comprising non-aqueous components, and 
wherein the non-aqueous components consist essentially of CI"; NO3", F", at least until the 
exposing, and the only non-hydroxide anions in the mixture consist essentially of CI"; NO3", F" , 
note that in water the acids produce the anions CI"; NO3", F and H* ions which form with a 
corresponding number of water molecule to form H30 + , left over H2O molecules form the 
balance of the mixture (see abstract and col. 12, lines 7-27). 

As to claim 5, Kwag discloses substantially the limitations of claim 5, as shown above. 
But it does not disclose expressly the claimed duration of the exposing. However, this would 
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have been obvious in light of Kwag because Kwag discloses that the processing time varies with 
the amount of material to be removed (see col. 12, lines 33-42). 

As to claim 6, Kwag discloses substantially the limitations of claim 6, as shown above. 
But it does not disclose expressly that the exposing removes one or more of a copper oxide, a 
silicon oxide and a copper fluoride from the surface. However, in Kwag, not only the exposing 
removes copper, it also removes copper oxide inherently existed on the surface of the copper, an 
easily oxidized material because of its exposure to air, an oxidizing atmosphere. 

As to claim 7, Kwag discloses that the exposing occurs at a temperature of from about 
10C to about 40C (see col. 12, lines 23-27). 

Therefore, it would have been obvious to use Kwag' s teaching to obtain the invention as 
specified in claims 1-7 . 

3. Claims 8-26 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kwag in 
view of Donnelly, Jr. et al., U.S. Patent 6143658 (hereinafter Donnelly). 

As to claims 8, 14 and 20 , referring to figs. 12-17, Kwag discloses in an embodiment a 
semiconductor processing method of forming an opening to a copper-containing substrate, 
comprising: providing a copper-containing substrate 222 (see col. 10, lines 54-57 and col. 11, 
lines 29-39) having a mass 224 thereover, the mass comprising at least one of a silicon nitride 
and a silicon oxide (see col. 1 1, lines 29-32), the copper-containing substrate being supported by 
a semiconductor material 220; etching an opening through the mass and to the copper-containing 
substrate, a surface of the copper-containing substrate forming a base of the opening and thus 
defining a base surface of the opening; etching a surface of a copper-containing material 232 by 
exposing the surface of the copper-containing material to an acidic mixture comprising HN0 3 
and HF (col. 12, lines 7-27). But it does not disclose expressly the use of a etching (cleaning) 
mixture comprising HNO3 , HC1, and HF, that the base surface is at least partially covered by at 
least one of a copper oxide, a silicon oxide or a copper fluoride and the cleaning of said base 
surface with a HNO3 , HC1, and HF acidic solution to remove at least some of the at least one of 
a copper oxide, a silicon oxide or a copper fluoride from the base surface; and the amount of 
material etched on the sidewalls of the opening. However, the missing limitations are well 
known in the art because Kwag also discloses the use of an etching composition includes at one 
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oxidant, HNO3 among others, and at least an enhancer selected from HF, HC1 and others (See 
abstract); and Donnelly discloses in figs. 6A-6 E, the cleaning of a contact hole on copper wire 
640, the copper wire is covered at least partially with at least copper oxide, and the cleaning 
removes at least copper oxide (See col. 6, lines 6-25). A person of ordinary skill is motivated to 
modify Kwag with Donnelly because when using Donnelly's contact hole cleaning step in the 
process of Kwag, better contact between the plug and the lower wiring layer can be obtained, this 
would reduce contact resistance and increase contact reliability. The combined teaching of Kwag 
and Donnelly does not disclose any removed thickness. However any variation in removed 
thickness in the present claims is obvious in light of the cited art, because the changes in 
removed thickness produce no unexpected function. The routine varying of parameters to 
produce expected changes are within the ability of one of ordinary skill in the art. Patentability 
over the prior art will only occur if the parameter variation produces an unexpected result. In re 
Aller, Lacey and Hall, 105 U.S.P.Q. 233, 235. In re Reese 129 U.S.P.Q. 402, 406. 

As to claims 15 and 21 , Kwag discloses substantially the limitations of claims 15 and 21, 
as shown above. But it does not disclose expressly that the mass comprises at least two layers 
stacked atop one another, one of the at least two layers comprising the silicon oxide and the other 
of the at least two layers comprising the silicon nitride; and wherein the opening is etched 
through both of the at least two layers. However, these are well known in the art because 
Donnelly discloses these features (See fig. 6B and related text). A person of ordinary skill is 
motivated to modify Kwag with Donnelly because when using Donnelly's double layer mass in 
the process of Kwag, diffusion of copper can be prevented (see Donnelly, col. 2, lines 37-42). 

As to claims 16 and 22, the combined teaching of Kwag and Donnelly discloses 
substantially the limitations of claims 16 and 22, as shown above. But it does not disclose 
expressly that cleaning removes substantially all of the contaminants (copper oxide). However, it 
would have been obvious to a person of ordinary skill in the art to have the cleaning removes 
substantially all the contaminants in order to have lower contact resistance. 

As to claims 17 and 23, Kwag discloses that the copper-containing material consists of 
elemental copper (see col. 11, lines 32-33 and col. 10, lines 54-57). 

As to claims 9, 10, 18-19 and 24-25, Kwag discloses in the case of acidic HNO3 , HC1, 
and HF mixture in deionized water, the mixture is an aqueous mixture comprising non-aqueous 
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components, and wherein the non-aqueous components consist essentially of CI"; NCV, F", at 
least until the exposing, and the only non-hydroxide anions in the mixture consist essentially of 
CI"; N0 3 ", F" , note that in water the acids dissociate to produce the anions CI"; N0 3 ", F and H* 
ions which form with a corresponding number of water molecule to form H30 + , left over H 2 0 
molecules form the balance of the mixture (see abstract and col. 12, lines 7-27). 

As to claims 11, 12, and 26, the combined teaching of Kwag and Donnelly discloses 
substantially the limitations of claim 26, as shown above. But it does not disclose expressly the 
use of a mixture comprising HNO3 , HC1, and HF with the claimed composition. However, the 
use of a HNO3 , HC1, and HF mixture is well known in the art because Kwag also discloses the 
use of an etching composition includes at one oxidant, HNO3 among others, and at least an 
enhancer selected from HF, HC1 and others (See abstract). Kwag does not disclose the claimed 
mixture composition. However any variation in composition in the present claims is obvious in 
light of the cited art, because the changes in composition produce no unexpected function. The 
routine varying of parameters to produce expected changes are within the ability of one of 
ordinary skill in the art. Patentability over the prior art will only occur if the parameter variation 
produces an unexpected result. In re Aller, Lacey and Hall, 105 U.S.P.Q. 233, 235. In re Reese 
129U.S.P.Q. 402, 406. 

As to claim 23, arguments used for the rejection of claim 6 also apply. 

Therefore, it would have been obvious to combine Kwag with to obtain the invention as 
specified in claims 8-26. 
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Double Patenting Rejection 

4. The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or 
improper timewise extension of the "right to exclude 11 granted by a patent and to prevent possible 
harassment by multiple assignees. See In re Goodman, 1 1 F.3d 1046, 29 USPQ2d 2010 (Fed. 
Cir. 1993); In re LongU 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornurn, 686 
F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 
1970);and, In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be used to 
overcome an actual or provisional rejection based on a nonstatutory double patenting ground 
provided the conflicting application or patent is shown to be commonly owned with this 
application. See 37 CFR 1.130(b). 

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 
CFR 3.73(b). 

I. Claims 1-26 are rejected under the judicially created doctrine of obviousness-type double 
patenting as being unpatentable over claims 1-7 of U.S. Patent No. 6653243. Although the 
conflicting claims are not identical, they are not patentably distinct from each other because the 
claims of the application recite limitations of claims 1-7 but with broader scope (specifically 
claims 1 and 8 of the application correspond to claim 1 of the patent, and claims 14 and 20 to 
claim 2 etc.). 

Conclusion 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ha Nguyen whose telephone number is (571) 272-1678. The 
examiner can normally be reached on Monday-Friday from 8:30AM to 6:00PM, except the first 
Friday of each bi-week. The telephone number for Wednesday is (703) 560-0528. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John Neibling, can be reached on (571) 272-1679. The fax phone number for this 
Group is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the Group receptionist whose telephone number is (703) 308-0956. 




Ha Nguyen 
Primary Examiner 



03- 5- 04 



